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(54) SOLID-LIQUID SEPARATOR 

(57)Abstract: 

PURPOSE: To extend the filtering continuation time of a 
membrane module and to reduce the number of times of 
chemical washing by providing a membrane permeated liquid 
suction means to the upper part of a water collecting pipe and 
providing a back pressure washing air pressure mtroducme 
means to the lower part thereof. s 
CONSTITUTION: A membrane permeated liquid suction 
means comprising a water valve 6, a suction pump 7 and a 
flowmeter 8 is provided to the upper end of a water collecting 
pipe ^Abackwashing valve 10 and a compressor 11 are 

S ? l0Wer end of ^ water Meeting pipe 5 so as to 
introduce back pressure washing air into the water coilectine 

pipe 5 under pressure. By this constitution, back pressure 
washing air is sent from the lower end of the water collecting 
PiPjf5 under pressure to equally supply compressed air to 
respective membrane modules 2 to increase washing effect 

Further, by sucking a membrane permeated liquid from the - 
upper end of the water collecting pipe 5, air at a time of back 
pressure washing can be easily removed and the lowering of a 
permeated liquid flow rate caused by residual air can be 
prevented. Therefore, all of the membrane modules 2 are set to 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid-liquid separator characterized by to have prepared two or more dipping former membrane 
modules in the processing tub, to have connected each membrane module to catchment tubing, to have formed 
a means attract film transparency liquid in the upper part of catchment tubing in the solid-liquid separator 
constituted so that film transparency liquid might be taken out by applying suction negative pressure inside 
membranous through catchment tubing, and to establish a means press the air for back-pressure washing fit in 
the lower part of catchment tubing. 

[Claim 2] The solid-liquid separator according to claim 1 characterized by having divided the membrane 
module into two or more membrane module groups according to depth of water, and forming catchment tubing 
in each membrane module group. 



[Translation done.] 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2. * * * * shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solid-liquid separator used in waste water treatment, water 

purification processing, sludge concentration processing, etc. 

[0002] 

[Description of the Prior Art] There is a thing as shown in drawing 2 in the conventional solid-liquid separator. 
In the microorganism treatment tub 1 , the solid-liquid separator was immersed in the processed water in a tub, 
has formed two or more membrane modules 2 in juxtaposition at fixed spacing, and has formed the powder 
trachea 3 under the membrane module 2. The membrane module 2 has the film transparency liquid flow 
channel inside membranous, and this film transparency liquid flow channel has connected it to the catchment 
tubing 5 through tubing 4. The suction pump 7 is connected to the lower limit of the catchment tubing 5 through 
the water flow valve 6, and film transparency liquid 9 can be taken out now by making the membranous inside 
into negative pressure with a suction pump 7. Moreover, the flowmeter 8 is connected to the suction pump 7, 
and the flow rate of the taken-out film transparency liquid 9 is measured. Air supply means, such as a 
compressor 1 1, are connected to the upper limit of the catchment tubing 5 through the reversible valve 10, and 
the air for back pressure washing can be supplied inside membranous with this air supply means. Processed 
water 12 is supplied from the upper part, the processing tub 1 is constituted so that a part of mixed liquor 13 of 
the processed water in a tub and a microorganism may overflow from the upper part of a tub 1 , and the 
powder trachea 3 is connected to air supply means, such as the blower 14 besides a tub 1 . 
[0003] In the solid-liquid separator of the above configurations, the gas for aeration which contains oxygen, 
such as air, through the powder trachea 3 from a blower 14 is blown in the condition of supplying processed 
water 12 in the processing tub 1, and opening the water flow valve 6, and making a suction force acting with a 
suction pump 7. Then, stirring mixing of the mixed liquor 13 is carried out in the stirring style which oxygen is 
supplied and occurs with air bubbles, and the processed water 12 in mixed liquor 13 is processed by the 
microorganism, moreover, while mixed liquor 13 serves as a upflow with air bubbles, such as air which blows 
off from the powder trachea 3, and circulating through the inside of a tub 1 , solid liquid separation is carried out 
with a membrane module 2 - having - film transparency liquid 9 - tubing 4 - subsequently - the catchment 
tubing 5 - a passage - a flowmeter 8 - pass - it is taken out out of a tub 1 . Since the affix of the film of a 
membrane module 2 or the front face of filter media exfoliates by the circulating flow in a tub 1 , the loading of a 
membrane module 2 is prevented to some extent 

[0004] And back pressure washing of a membrane module 2 is performed periodically. That is, while closing 
the water flow valve 6, a reversible valve 10 is opened, and air is fed by the compressor 1 1 . Thereby, air is 
sent to a membrane module 2 through the catchment tubing 5 and tubing 4, and a cake layer, a gel layer, etc. of 
me sludge adhering to the front face are removed. ' ' e 

[0005] 

[Problem(s) to be Solved by the Invention] However, in the above conventional solid-liquid separators, film 
transparency liquid is taken out from the lower limit of catchment tubing, and since it is hard to escape also 
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when the air at the time of back pressure washing remains to a membrane module and it goes into a solid- 
liquid-separation process, since it is constituted so that the air for back pressure washing may be supplied from 
the upper limit of catchment tubing, the filtration efficiency of a membrane module is blocked with residual air. 
Therefore, since chemical washing will be carried out according to the membrane module whose transparency 
volume the bias arose in the amount of film transparency liquid between membrane modules, and decreased 
early, the filtration duration of a membrane module becomes short and there is a problem that the count of 
chemical washing increases. 

[0006] This invention solves the above-mentioned problem, filtration duration of a membrane module is 
lengthened, and it aims at offering the solid-liquid separator which can reduce the count of chemical washing. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, the solid-liquid separator of 
this invention prepares two or more dipping former membrane modules in a processing tub, and connects each 
membrane module to catchment tubing, a means attract film transparency liquid forms in the upper part of 
catchment tubing in the solid-liquid separator constituted so that film transparency liquid might be taken out by 
applying suction negative pressure inside membranous through catchment tubing, and a means press the air for 
back-pressure washing fit in the lower part of catchment tubing prepares. 

[0008] Moreover, the solid-liquid separator of this invention divides a membrane module into two or more 
membrane module groups according to depth of water, and forms catchment tubing in each membrane module 
group. 
[0009] 

[Function] By having established a means to press the air for back pressure washing fit in the lower part of 
catchment tubing, by the above-mentioned configuration, a compressed air is equally supplied to each 
membrane module, and a cleaning effect increases. Moreover, by having formed a means to attract film 
transparency liquid in the upper part of catchment tubing, the air at the time ofback pressure washing is 
removed easily, and can prevent the fall of a transparency flow rate with residual air. 
[0010] 

[Example] Hereafter, the solid-liquid separator of one example of this invention is explained, referring to 
drawing 1 . Since this solid-liquid separator is almost the same as the conventional solid-liquid separator 
explained in the top, the same sign as the member which has the same configuration and the same operation is 
attached, and that explanation is omitted. Here, that the solid-liquid separator of this invention differs from the 
conventional solid-liquid separator is the point ofhaving formed a means to attract film transparency liquid in 
the upper limit of the catchment tubing 5, and having formed a means to press the air for back pressure washing 
fit in the lower limit of the catchment tubing 5 . That is, the water flow valve 6, the suction pump 7, and the 
flowmeter 8 were formed in the upper limit of the catchment tubing 5, and the reversible valve 10 and the 
compressor 1 1 were formed in the lower limit of the catchment tubing 5. 

[00 1 1 ] Since the air for back pressure washing is fed from the lower limit of the catchment tubing 5 by this 
configuration, a compressed air will be equally supplied to each membrane module 2 by it, and a cleaning effect 
increases by it. Moreover, since film transparency liquid 9 is attracted from the upper limit of the catchment 
tubing 5, the air at the time ofback pressure washing will be removed easily, and can prevent the fall of a 
transparency flow rate with residual air. Consequently, since solid liquid separation of mixed liquor 13 can be 
altogether performed by making a membrane module 2 into the same condition, the fall ofthe filtration duration 
based on canying out chemical washing according to the membrane module 2 whose transparency volume 
decreased early can be prevented, and the count of chemical washing of a membrane module 2 can be 
reduced. 

[00 1 2] By replacing with the above-mentioned configuration, dividing a membrane module into two or more 
membrane module groups according to depth of water, and forming catchment tubing in each membrane 
module group, a compressed air can be supplied to each membrane module still more equally, and the air of a 
parenthesis can be removed easily. 

[0013] A processing tub can be used without being limited to the microorganism treatment tub used for 
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explanation in the top, and a membrane module can also use various things, such as a membrane module using 

ultrafiltration membrane, and a ceramic tube. 

[0014] 

(Effect of the Invention] According to this invention, the cleaning effect of a membrane module increases as 
mentioned above by having formed a means to press the air for back pressure washing fit in the lower part of 
catchment tubing, and having considered as the configuration by which a compressed air is equally supplied to 
each membrane module. Moreover, the problem of the fell of a transparency flow rate with residual air is 
avoidable by having formed a means to attract film transparency liquid in the upper part of catchment tubing, 
and having considered as the configuration from which the air at the time of back pressure washing is removed 
easily. It becomes unnecessary thereby, to be able to perform a filtration process and to cany out chemical 
washing according to the membrane module whose film transparency volume decreased early by making all 
membrane modules into the same condition. Since the filtration duration of a membrane module becomes long 
as a whole these results, the count of chemical washing can be reduced 

[00 1 5] Moreover, by dividing a membrane module into two or more membrane module groups according to 
depth of water, and forming catchment tubing in each membrane module group, a compressed air can be 
supplied to each membrane module still more equally, and the air of a parenthesis can be removed easily. 



[Translation done.] 
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* NOTICES * 

JPO and MCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the solid-liquid separator used in waste water treatment, water 
purification processing, sludge concentration processing, etc. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] There is a thing as shown in drawing 2 in the conventional solid-liquid separator. 
In the microorganism treatment tub 1, the solid-liquid separator was immersed in the processed water in a tub, 
has formed two or more membrane modules 2 in juxtaposition at fixed spacing, and has formed the powder 
trachea 3 under the membrane module 2. The membrane module 2 has the film transparency liquid flow 
channel inside membranous, and this film transparency liquid flow channel has connected it to the catchment 
tubing 5 through tubing 4. The suction pump 7 is connected to the lower limit of the catchment tubing 5 through 
the water flow valve 6, and film transparency liquid 9 can be taken out now by making the membranous inside 
into negative pressure with a suction pump 7. Moreover, the flowmeter 8 is connected to the suction pump 7, 
and the flow rate of the taken-out film transparency liquid 9 is measured Air supply means, such as a 
compressor 1 1, are connected to the upper limit of the catchment tubing 5 through the reversible valve 10, and 
the air for back pressure washing can be supplied inside membranous with this air supply means. Processed 
water 12 is supplied from the upper part, the processing tub 1 is constituted so that a part of mixed liquor 13 of 
the processed water in a tub and a microorganism may overflow from the upper part of a tub 1, and the 
powder trachea 3 is connected to air supply means, such as the blower 14 besides a tub 1 . 
[0003] In the solid-liquid separator of the above configurations, the gas for aeration which contains oxygen, 
such as air, through the powder trachea 3 from a blower 14 is blown in the condition of supplying processed 
water 12 in the processing tub 1 , and opening the water flow valve 6, and making a suction force acting with a 
suction pump 7. Then, stirring mixing of the mixed liquor 1 3 is carried out in the stirring style which oxygen is 
supplied and occurs with air bubbles, and the processed water 12 in mixed liquor 13 is processed by the 
microorganism, moreover, while mixed liquor 1 3 serves as a upflow with air bubbles, such as air which blows 
off from the powder trachea 3, and circulating through the inside of a tub 1, solid liquid separation is carried out 
with a membrane module 2 - having - film transparency liquid 9 ~ tubing 4- subsequently - the catchment 
tubing 5 - a passage - a flowmeter 8 - pass - it is taken out out of a tub 1 . Since the affix of the film of a 
membrane module 2 or the front face of filter media exfoliates by the circulating flow in a tub 1, the loading of a 
membrane module 2 is prevented to some extent 

[0004] And back pressure washing of a membrane module 2 is performed periodically. That is, while closing 
the water flow valve 6, a reversible valve 10 is opened, and air is fed by the compressor 11. Thereby, air is 
sent to a membrane module 2 through the catchment tubing 5 and tubing 4, and a cake layer, a gel layer, etc. of 
the sludge adhering to the front face are removed 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the cleaning effect of a membrane module increases as 
mentioned above by having formed a means to press the air for back pressure washing fit in the lower part of 
catchment tubing, and having considered as the configuration by which a compressed air is equally supplied to 
each membrane module. Moreover, the problem of the fall of a transparency flow rate with residual air is 
avoidable by having formed a means to attract film transparency liquid in the upper part of catchment tubing, 
and having considered as the configuration from which the air at the time of back pressure washing is removed 
easily. It becomes unnecessaiy thereby, to be able to perform a filtration process and to cany out chemical 
washing according to the membrane module whose film transparency volume decreased early by making all 
membrane modules into the same condition. Since the filtration duration of a membrane module becomes long 
as a whole these results, the count of chemical washing can be reduced 

[0015] Moreover, by dividing a membrane module into two or more membrane module groups according to 
depth of water, and forming catchment tubing in each membrane module group, a compressed air can be 
supplied to each membrane module still more equally, and the air of a parenthesis can be removed easily. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. * *** shows the word which can not be translated. 
3 .In the drawings, any words are not translated 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the above conventional solid-liquid separators, film 
transparency liquid is taken out from the lower limit of catchment tubing, and since it is hard to escape also 
when the air at the time of back pressure washing remains to a membrane module and it goes into a solid- 
liquid-separation process, since it is constituted so that the air for back pressure washing may be supplied from 
the upper limit of catchment tubing, the filtration efficiency of a membrane module is blocked with residual air. 
Therefore, since chemical washing will be carried out according to the membrane module whose transparency 
volume the bias arose in the amount of film transparency liquid between membrane modules, and decreased 
early, the filtration duration of a membrane module becomes short and there is a problem that the count of 
chemical washing increases. 

[0006] This invention solves the above-mentioned problem, filtration duration of a membrane module is 
lengthened, and it aims at offering the solid-liquid separator which can reduce the count of chemical washing. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned problem, the solid-liquid separator of 
this invention prepares two or more dipping former membrane modules in a processing tub, and connects each 
membrane module to catchment tubing, a means attract film transparency liquid forms in the upper part of 
catchment tubing in the solid-liquid separator constituted so that film transparency liquid might be taken out by 
applying suction negative pressure inside membranous through catchment tubing, and a means press the air for 
back-pressure washing fit in the lower part of catchment tubing prepares. 

[0008] Moreover, the solid-liquid separator of this invention divides a membrane module into two or more 
membrane module groups according to depth of water, and forms catchment tubing in each membrane module 
group. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[Function] By having established a means to press the air for back pressure washing fit in the lower part of 
catchment tubing, by the above-mentioned configuration, a compressed air is equally supplied to each 
membrane module, and a cleaning effect increases. Moreover, by having formed a means to attract film 
transparency liquid in the upper part of catchment tubing, the air at the time of back pressure washing is 
removed easily, and can prevent the fall of a transparency flow rate with residual air. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the solid-liquid separator of one example of this invention is explained, referring to 
drawing 1 . Since this solid-liquid separator is almost the same as the conventional solid-liquid separator 
explained in the top, the same sign as the member which has the same configuration and the same operation is 
attached, and that explanation is omitted. Here, that the solid-liquid separator of this invention differs from the 
conventional solid-liquid separator is the point of having formed a means to attract film transparency liquid in 
the upper limit of the catchment tubing 5, and having formed a means to press the air for back pressure washing 
fit in the lower limit of the catchment tubing 5 . That is, the water flow valve 6, the suction pump 7, and the 
flowmeter 8 were formed in the upper limit of the catchment tubing 5, and the reversible valve 10 and the 
compressor 1 1 were formed in the lower limit of the catchment tubing 5. 

[001 1] Since the air for back pressure washing is fed from the lower limit of the catchment tubing 5 by this 
configuration, a compressed air will be equally supplied to each membrane module 2 by it, and a cleaning effect 
increases by it Moreover, since film transparency liquid 9 is attracted from the upper limit of the catchment 
tubing 5, the air at the time of back pressure washing will be removed easily, and can prevent the fall of a 
transparency flow rate with residual air. Consequently, since solid liquid separation of mixed liquor 13 can be 
altogether performed by making a membrane module 2 into the same condition, the fall of the filtration duration 
based on carrying out chemical washing according to the membrane module 2 whose transparency volume 
decreased early can be prevented, and the count of chemical washing of a membrane module 2 can be 
reduced. 

[00 1 2] By replacing with the above-mentioned configuration, dividing a membrane module into two or more 
membrane module groups according to depth of water, and forming catchment tubing in each membrane 
module group, a compressed air can be supplied to each membrane module still more equally, and the air of a 
parenthesis can be removed easily. 

[00 1 3] A processing tub can be used without being limited to the microorganism treatment tub used for 
explanation in the top, and a membrane module can also use various things, such as a membrane module using 
ultrafiltration membrane, and a ceramic tube. 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the explanatory view having shown the whole solid-liquid-separator configuration of one 
example of this inventioa 

rDrawing21 It is the explanatory view having shown the whole solid-liquid-separator configuration of the 
conventional example. 
[Description of Notations] 

1 Processing Tub 

2 Dipping Former Membrane Module 

5 Catchment Tubing 

6 Water Flow Valve 

7 Suction Pump 

10 Reversible Valve 

1 1 Compressor 
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DRAWINGS 



[Drawing 21 
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